In this paper, we analyze the sector of Software and Computer Services with a new Carhart four-factor model. The US is the leading world market for this sector and this sector is a source of significant economic opportunity in US. We compare this sector in US, UK and China to find out whether the US phenomenon has been replicated by other industrialized countries. LR, KS and AIC are used for testing parameter restrictions, residual check and model comparison, respectively. MLE is used to estimate parameters via Matlab. Empirical results show the Carhart 4 factors are still alive! The new 4-factor model fits the data well and has better in-sample fit than that of Carhart (1997) [1] and Fama-French (1993) [2]. This sector in these 3 countries can not earn statistically significant extra Alpha returns. And the Beta value in this sector of US is close to the market.
Introduction
add two more factors such as Size factor and Book-to-market factor into the CAPM model and create a 3-factor model, which is capable to explain the stock returns better than the CAPM. Carhart (1997) finds the momentum factor has great effect on stock returns.
After Carhart (1997) , many researches about Carhart 4-factor model have been done. And these researches can be divided into two groups. One group apply this model to different countries and show that this model has powerful explanation (see Panel A of Table 1 ). For example, this model can explain the stock markets well for Europe in Otten and Bams (2002) [3] , China in Guan (2011) [4] , Netherlands in Lopez (2014) [5] . Others extend this model by finding new factors (see Panel B of Table 1 ). Fama and French (2012) [6] introduce local and global factors into model. Connor, Hagmann and Linton (2012) [7] find an own-volatility factor. Chai, Fall and Garghori (2013) [8] add Iliquidity factor. Garyn-Tal and Lauterbach (2015) [9] suggest U.S. or global factors to the local model and create a hybrid model. Bradrania, Peat and Satchell (2015) [10] consider Iliquidity factor and Idiosyncratic Gallagher et al. (2006) [13] Trimech et al. (2009) [14] ÖNDEŞ et al. (2010) [15] Behr et al. (2011) [16] Guan (2011) Lopez ( [18] Rubin (2002) [19] Arora (2002) [20] Kshetri (2005) [21] Storz (2008) [22] Uzzafer (2010) [23] Genuchten (2012) [24] profile of firms Volatility (IV) in value-weighted portfolios. Our research falls into the 2nd group and tries to extend the 4-factor model in Carhart (1997) . But different from previous researches, instead of introducing different factors, we use a non-normal error of SSAEPD proposed by Zhu and Zinde-Walsh (2009) [11] , and the EGARCH-type volatility of Nelson (1991) [12] . We denote our new model as C-SSAEPD-EGARCH. SSAEPD is capable to show the skewness, fat tails and asymmetric kurtosis of data. Based on the new The organization of this paper is as follows. The model and methodology are discussed in section 2. Empirical results and the model comparisons will be presented in section 3. Section 4 is the conclusions and future extensions. 
Model and Methodology

C-SSAEPD-EGARCH Model
1
Researches about the software sector are listed in Table 2 . 
Carhart (1997) 4-Factor Model (C Model)
The 4-factor model proposed in Carhart (1997) is:
where
, , , , , , θ β β β β β µ σ = are parameters to be estimated in this model. Definitions of variables are the same as before.
SSAEPD
In the new model, the error term t z is distributed as the Standardized Standard
Asymmetric Exponential Power Distribution (SSAEPD) proposed in Zhu and
Zinde-Walsh (2009). The probability density function (PDF) of t z is: 2  3  2  2  1  1  2  3  2  3  3  2  1  2  2  2  2  1  1  2  2  2  2  2  1   3  3  1  Var  1  1  1 
will be reduced to Standard Normal, i.e., Normal (0,1).
MLE
We estimate the parameters in above models with the method of Maximum Likelihood Estimation (MLE). The maximum likelihood function of the model is
, ; 
Empirical Analysis
Data
In this paper, the sector of Software and Computer Services (SCS) is analyzed. 
Estimation Results
The estimates are listed in Table 4 . For the new model, the Alpha returns for all 
Carhart 4-Factor Still Alive • Significant Tests for Parameter Restrictions
Likelihood Ratio test (LR) 7 is used to test the significance of regressors in these models. The P-values for LR tests are listed in Table 5 .
We find out with non-Normal errors such as SSAEPD and EGARCH-type T1  T2  T3  T4  T5  T6  T7  T8  T9  T10  T11  T12  T13  T14 β under 5% significance level which means they cannot earn statistically significant Alpha returns. Non-Normality is confirmed (see column T7). ARCH and GARCH terms should be added into Carhart 4-factor model since they are all statistically significant (see column T11).
• Kolmogorov-Smirnov Test for Residuals
We check the residuals for models with Kolmogorov-Smirnov test (KS). The P-values of KS test are listed in Table 6 , which shows only the residuals of the new Carhart 4-factor model passes the residual diagnostics.
Model Comparison
We compare the models with AIC (see Table 7 ). C-SSAEPD-EGARCH model have smaller values, which means the new model is better than Carhart 4-factor and Fama-French 3-factor. its P-value is 0.37, which is bigger than 0.05. That means, under 5% significance level, we cannot reject the null hypothesis and conclude that the residuals from C-SSEAPD-EGARCH model follow SSAEPD. 
Conclusion and Future Extensions
In this paper, sector of the software and computer services is studied. A new 
Appendix 5. US 4 Factors and Global 4 Factors
In this section, we compare the US 4 factors and the Global 4 factors. Data are downloaded from the French Data Library. Because of data availability, we only analyze the monthly data for UK software & computer services sector. Table 9 shows the descriptive statistics of US 4 factors are close to those of Global 4 factors, which shows the strong global effects of US stock market. Estimates in the Note: The null hypothesis of KS test is H0: Data follow a specified distribution. We set the significance level of all tests at 5%. If the P-value of KS test is bigger than 5%, then we do not reject the null hypothesis. Otherwise, we reject the null hypothesis. mean equation (Table 10 ) are all statistically significant. P-value of KS test (Table 11) results shows all models pass the residual test. Table 12 shows Fama-French (1993)'s 3 factor model is better with the lowest AIC values.
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